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illustrates a small disparity from the reference whereas the 
fourth category show strong differences. Our hypothesis is 
that these categories can be used to identify patients in need 
of treatment adaptation. The Figure 1 shows the V95(%) 
parameter extracted from either the planning CT or the daily 
CBCT plan, as function of the average γ value for all beams. 
This average γ value is evaluated on the whole EPID image 
(Figure 1a) or the projected PTV1 image (Figure 1b). The 
horizontal dash line represent the dose tolerance for PTV1 
(99%). There is a correlation between the average γ and the 
PTV1 V95(%) but the projected PTV1 on the EPID image does 
provide additional information regarding the degree of error. 
However, the V95(%) variation from the original and 
deformed contours is related to the degree of error as 
indicated in Table 1. 
 
 
 
 
 
Conclusion: In summary, we demonstrated that PTV1 
projection on the EPID plan does not provide new information 
on the plan deterioration. However, this method was more 
sensitive to anatomical changes and could be used as an 
indicator instead of the mean γ on the whole EPID image. In 
the following steps, the organs at risk projections will be 
evaluated to verify if they do provide new information. This 
approach is valuable for the treatment quality, but does not 
increase the dose to the patient or the time required for 
treating a fraction. Image acquisition and analysis can be 
easily automatized to further minimize the impact on the 
clinical workload. 
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Purpose or Objective: Intensity modulated radiotherapy 
(IMRT) for cervical cancer is challenging due to organ motion 
within the CTV, comprising cervix, uterus, vagina, 
parametrium and pelvic nodes. Large CTV-PTV margins to 
compensate for this motion result in large volumes of organs 
at risk (OARs) within the PTV, negating the benefits of IMRT. 
Furthemore, there is significant intra-patient variation in 
organ motion therefore individualised adaptive strategies 
may be appropriate. 
One option is Composite Strategy (CS) where a composite is 
formed from CTVs using planning scans and initial on-
treatment cone beam CT (CBCT) scans. A second is Plan of 
the Day (PotD), where a plan library is created and the most 
appropriate plan chosen each day based on CTV position. 
Material and Methods: Retrospective analysis of planning 
scans (full bladder (FB) and empty bladder (EB)) and on-
treatment CBCTs for patients treated with radical 
radiotherapy for cervical cancer was performed.  
CBCT scans were rigidly co-registered with FB scans on 
Oncentra Masterplan. On each scan the primary CTV (pCTV) 
comprising cervix, uterus, vagina, parametrium was outlined. 
On the FB scan bowel bag, bowel loops, rectum and bladder 
were outlined as OARs. 
We modelled: 
1) Standard margin: a 2cm isotropic CTV-PTV margin around 
the pCTV 
2) CS: a composite was formed from pCTVs from FB, EB, and 
day 1-3 CBCTs, with a 1cm margin to PTV 
3) PotD: a 3-plan library was created using pCTVs from FB 
and EB scans. A third mid-volume CTV was generated using 
deformable image registration on Velocity (v3.1, Varian 
Medical Systems) and custom software developed in Matlab. 
A 1cm margin was added to each CTV to generate PTVfull, 
PTVmid and PTVempty. If none of the 3 plans covered the 
CTV then a 'back-up' standard 2cm margin was chosen. 
The remaining CBCT scans for each patient were used to 
compare PTV volumes, CTV coverage, and OARs within PTV. 
Statistical differences were tested using Mann Whitney-U. 
 
Results: 141 scans were assessed for 14 patients (FB, EB and 
7-13 CBCTs each). The table below shows mean measures of 
the 3 strategies. The 3-library PotD could only be used in 58% 
of scans assessed, and the back-up plan was used for the 
remainder. Despite this PotD significantly reduced mean 
bowel, bowel bag, rectum and bladder in the PTV, whilst 
maintaining CTV coverage. 
 
 
 
Conclusion: Adaptive strategies show promise. PotD, even 
when the plan library was only used in 58% of scans, 
increased OAR sparing compared with CS. Dosimetric analysis 
of these strategies with IMRT planning is ongoing. 
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Purpose or Objective: ART is a time-consuming process and 
the question “do we need to replan?” is not always easy to 
answer. In this work, we investigate: (i) if Deformable Image 
Registration (DIR) software can provide reliable criteria to 
decide if we need to replan; (ii) if we can use DIR to replan 
the treatment without performing a new planning CT. 
 
